Traditionally, the analysis of U.S. agricultural policy has been carried out in a partial equilibrium framework. It has thus ignored the linkages of the agricultural sector with the rest of the economy. It is only recently that the importance of various economic linkages has started being recognized in work on U.S. agriculture. The importance to the agricultural sector of exchange rates and other instruments of monetary and fiscal policies was first emphasized by Schuh. His seminal work sparked other studies of the interaction between agricultural production and incomes and traditional instruments of macroeconomic policy. See also Shei; Chambers and Just; Freebairn, Rausser, and de Gorter.
The partial equilibrium analysis of U.S. agriculture stands in sharp contrast to traditional approaches to the formulation of agricultural policy in developing countries. Development economists have long been sensitive to the importance of leakages from policies aimed at the agricultural sector to the rest of the economy and vice versa. In this paper, we discuss how multisectoral models of the sort often used in developing countries can be used to analyze such issues in the United States. We construct a U.S. social accounting matrix ( 
Social Accounting Matrices
A standard input-output model includes the intersectoral flows of intermediate inputs and so captures one major source of linkages in the economy. However, the input-output model ignores the flows from producing sectors to factors of production (value added) and then on to entities such as government and households and finally back to demand for goods. A social accounting matrix expands the inputoutput accounts to include a complete specification of the circular flow in the economy. The development of SAMs was partly motivated by the need to reconcile the national income and product accounts (NIPA) with the input-output accounts within a unified framework. ' The SAM describes the full circular flow of money and goods in an economy. The rows and columns represent the receipt and expenditure accounts of economic actors. Thus, a defining characteristic of a SAM is that it is a square matrix whose row and column sums must balance. The conventions of doubleentry bookkeeping guarantee that there will be no leakages or injections into the system, and there is no room for any "statistical discrepancy"-every flow must go from some actor to some other actor. Tables 1 and 2 
SAM Multipliers
Within the SAM framework, the simplest way to create a model is to assume that the various column coefficients are all constant, as in the input-output model. One problem, however, is that the matrix is square and the coefficients in every column sum to one. There are no exogenous elements and hence no multipliers. One approach to modeling is to specify one or more accounts as being exogenous. The result is a partitioned SAM, with some columns specified as exogenous and some rows excluded: The choice of which accounts to specify as being exogenous is important. Standard practice is to pick one or more of the capital, government, and rest-of-the-world accounts, justifying the choice on the basis of macroeconomic theory. The resulting multiplier model is completely demand driven, since no constraints on supply are specified, and is thus very Keynesian in spirit. In each case, a shock is defined as a change in elements of the exogenous columns. The computed multipliers will be sensitive to the choice, and the realism of the resulting model must be judged on the basis of the particular question under study.
In the empirical results presented below, we have chosen to make the government and restof-the-world accounts exogenous and keep the capital account endogenous. Given the swings in foreign trade and government expenditure during the early 1980s, it seems reasonable to make those accounts exogenous. It is also reasonable to make investment endogenous, adjusting to the changes in savings resulting from the swings in the balance of trade and government fiscal policy. The SAM model thus focuses on the adjustment of the economy to shocks arising from changes in government expenditures and exports.
Decomposition of SAM Multipliers
The SAM presented in table 1 has a characteristic structure relating to the circular flow of income. From equation (3) it can be seen that one cycle from activities back to activities is achieved in three steps. First, the V coefficients map the flow of income from activities to factors of production. Second, the Y coefficients map the flow from factors to institutions. Finally, the F coefficients map from institutional income back to demand for activities. The elements on the main diagonal [the A and T coefficients in equation ( In terms of the structure of the particular SAM used here, the first two terms of the multiplier decomposition describe the direct, within-block effects. For example, for a shock which consists only of an exogenous increase in some sectoral demands by government or exports, the only relevant part of the C1 matrix is the leontief inverse, and the within-7 See Pyatt and Round (1979) and Stone. Pyatt and Round use a multiplicative decomposition, while the additive version we present below is from Stone.
8 After dividing A* into the sum of two matrices, one consisting of its main diagonal and the other of the off-diagonal elements. Use is also made of the series expansion of the inverse.
9 The term is from Pyatt and Round (1979) . Their terms for the other effects will also be used below.
block effects consist only of the intersectoral or input-output multipliers. The third and fourth terms, taken together, capture the net effect of expanding the model to include the value added and institutional linkages. They thus might be described as the "net SAMlinkage effects," which supplement the inputoutput linkage effects.
SAM Multipliers for the U.S. Economy
The matrix of SAM multipliers, M, is given in table 3. Table 4 gives the percentage shares of the net SAM-linkage effects, or the sum of the elements of the last two terms in the decomposition (C2 + C3, defined above) divided by the elements of the total induced multipliers, removing the initial injection; that is, (M -I). Consider, for example, the multipliers in column 1 of table 3. An increase of $1 billion of exogenous demand for dairy and poultry output induces an additional increase of $47 million (over and above the original billion demand injection). Other sectors with significant increases include feed grains, food processing, chemicals, utilities, wholesale and retail trade, services, and finally, banking, insurance, and real estate. The original increase of a billion dollars of demand for dairy products generates an induced additional demand of $640 million for agricultural output and a $4.47 billion increment in demand for nonagricultural production.
Of the $640 million induced indirect increase in agricultural demand arising from the increase in demand for dairy products, the decomposition calculation indicates that only 14.9% can be attributed to net SAM-linkage effects (see table 4). Most of the indirect feedback to the agricultural sectors comes from input-output linkages.
For all the agricultural sectors, however, there is an asymmetry between the leakages into and out of the sectors. Most of the income generated by an increase in agricultural demand leaks out of agriculture. From table 3, the nonagricultural value-added multipliers for demand increases in the agricultural sectors range from 1.8 to 2.1, while the nonagricultural value-added multipliers range from 0.3 to 0.7. This "leakage across" phenomenon is a characteristic feature of the response in all the agricultural sectors.
There are two causes for this leakage-across effect. First, for most of the agricultural sec- The size of the linkages with processed food on the output side and with wholesale and retail trade on the input side emphasizes the importance of middlemen in U.S. agriculture. Since the SAM distinguishes households by income quantiles, it is possible to trace the impact of a given shock on the size distribution of income. For example, consider again a billion dollar increase in demand for dairy products. The resulting overall increment in household incomes is distributed quite unequally: the poorest 40% of households receive an increase of $190 million, the next 40% an increase of $713 million, and the richest 20% an increase of $848 million. There is thus a trickle-up of income. And the distribution of the marginal increment is more unequal than the original distribution of disposable income, so the relative distribution worsens as well. From the 1982 SAM, the share of aggregate disposable income of the poorest 40% of households was 17%; of the next poorest 40%, it was 40%; and of the richest 20%, it was 43%. The distribution of the marginal increment in household income generated by the multiplier process from an increase in dairy demand is 10% to the poorest, 41% to the next 40%, and 48% to the richest 20%. The net marginal effect of the multipliers is to transfer income from the poorest 40% to the richest 20%. A similar story holds for the multipliers for the other agricultural sectors. Table 5 The first two experiments are straightforsummarizes the results of four experiments, ward. The third experiment, an injection of each of which involves a $10 billion increase in value added to the agricultural sectors, can be demand or injection into the SAM spread over seen as reflecting a mix of policies. For exdifferent exogenous accounts. The experi-ample, price supports, keeping quantities unments are (1) an increase in agricultural ex-changed, result in direct increases in value ports, (2) an increase in manufacturing ex-added with no change in input demand. Alterports, (3) an increase in agricultural value natively, input subsidies combined with outadded, and (4) an increase in household in-put controls also result in an effective subsidy comes. Each experiment is described in three to value added.10 The third experiment can be columns: the first column describes the sectoral or institutional distribution of the injection (the distribution of the injection is spread In terms of its impact on agricultural incomes, the next most potent experiment is an increase in agricultural exports. An increase of exports of $10 billion increases agricultural value added by $5.3 billion (7.83%) and gross farm sales by $12.7 billion. As before, however, its impact on nonagricultural incomes is larger. Nonagricultural value added rises by $20.6 billion, a multiplier of 2.06 compared to 0.53 for agriculture. An increase in agricultural exports thus generates more leakages than a direct transfer to farmers.
The reason for the increased leakages is that, in contrast to the transfer experiment, agricultural output also increases, leading to increased demand for intermediate inputs.
Value added in the major sectors providing inputs to agriculture thus rises. The $12.7 billion increase in agricultural sales generates the following increases in value added for sectors that are major suppliers of agricultural inputs: chemicals, $1.0 billion; utilities, $1.9 billion; wholesale and retail trade, $3.1 billion; banking, insurance, and real estate, $4.5 billion; and services, $4.6 billion.
Experiments 2 and 4 indicate that farmers do not benefit much from an increase in prosDoable General Equilibrium Models 1205 perity in the nonfarm sector. In experiment 2, an increase in nonmanufacturing exports has a multiplier of only 0.118 on agricultural production and of 0.038 on agricultural value added, compared to 2.12 for nonagricultural value added. Note that the increase in nonagricultural incomes generated by an increase in nonagricultural exports is only slightly higher than that generated by an increase in agricultural exports (a multiplier of 2.12 as compared to a multiplier of 2.06). The leakage from agriculture is dramatic, with most of the increase in both cases accruing to the nonagricultural sectors. In experiment 4, a general rise in household incomes has very little effect on the farm sector. The gross output multiplier for agriculture is only 0.13 and the value-added multiplier is only 0.042, while the multiplier on nonagricultural value added is 2.03. The increase in food consumption is a small share of the increase in total consumption, and most of it is in the form of demand for processed foods. Middlemen and suppliers of agricultural inputs capture most of the induced effects of increases in food consumption.
It is interesting to examine the income distribution effects of the experiments. All of them make the relative size distribution of income substantially more unequal. The percentage changes they induce in the incomes of the poorest households are smaller than their average income share, and the percentage increases in the incomes of the richest households are larger than their average share. The smaller marginal share of the poorest households in the induced multipliers is due largely to the fact that government transfers, which remain unaffected by the experiments, represent about half of their disposable income. The experiments all lead to increases in aggregate income. However, government transfer payments are fixed exogenously and do not increase, thus leaving the poorest households behind. This phenomenon arises from our choice of exogenous accounts but also reflects a real structural feature of the U.S. economy. Much of government transfer income consists of pensions and social security as well as welfare payments. These tend to be fixed in nominal terms and do not increase with economic expansion. Insofar as they also do not fall in a recession, any general contraction will lead to a decrease in relative inequality.
While all the experiments lead to a trickle up of income from the poor to the rich, those which transfer more income to agriculture have the most unequalizing effects. This result is due to the fact that the share of property income in agricultural value added is higher than in nonagricultural value added, and property income is distributed more unequally than wage income.
In summary, a number of lessons can be drawn from these experiments for the role of agriculture in the U.S. economy. First, given the small trickle across to agriculture of income-raising measures outside of agriculture, if one decides to formulate policies that benefit farmers, these policies must be targeted directly at them. This result is in strong contrast to the situation of the farm sector in developing economies, where farmers capture a large share of the benefit of urban income increases. Second, because of the large trickle across out of agriculture, partial equilibrium analysis of the impact of policy upon farmers is likely to be misleading. Third, the antimiddleman attitude of farmers has a strong basis in fact; middlemen do capture the lion's share of benefits from farm production. Fourth, the widespread view of farmers that exports of agricultural products have a large impact on their income is correct. This means, inter alia, that general trade policy matters to the farm sector. Fifth, programs to raise farm incomes lead to a trickle up of income in the overall economy. This again contrasts with the situation in developing countries in which the overwhelming majority of the poor are farmers and agricultural laborers. In developing countries, policies that benefit farmers, even after leakages are taken into account, reduce economywide inequality.
Conclusion
The SAM-based analysis has enabled us to explore important structural features of U.S. agriculture and has given upper bounds on the quantitative impact of various types of interventions intended to benefit farmers. While the behavioral specification used in the SAMbased multiplier analysis emphasizes important linkages in the economy, it is too simple for much policy analysis. The model is demand driven and completely ignores issues of resource allocation, productivity, and factor utilization. With its fixed coefficients, the model ignores substitution possibilities in consumption, production, imports, and exports triggered by changes in relative prices. It also ignores possibilities for partial shifting of the incidence of taxes, tariffs, and subsidies through interactions between supply and demand. Finally, the model does not capture the behavior of economic agents interacting across markets in response to shifts in price signals, which constitute the major mechanism by which (nontransfer) government policies affect the economy.
These deficiencies can be remedied by embedding optimizing behavior in the description of the behavior of the various institutions in the SAM and allowing the production and demand functions to be more flexible. The next step in the research agenda is to use the SAM accounting framework as a basis for constructing a computable general equilibrium (CGE) model."1 Such a model incorporates price-responsive supply and demand behavior, and its solution yields relative prices as well as quantities and all the nominal accounts in the SAM. By simulating the workings of a market economy, a CGE model can provide a useful framework for doing policy analysis in an environment in which changes in prices (such as the exchange rate) and the resulting changes in incentives are important determinants of performance.
